A B S T R A C T
Vascular leiomyoma is a benign soft tissue tumour with a predilection for middle-aged women. It is most often seen in the extremities, particularly in the lower leg. The typical lesion is a small, slow-growing subcutaneous nodule. These tumours are often unexpected or preoperatively confused with other soft tissue tumours including low-grade sarcomas, leading to wide surgical excision. This may partly be due to the relatively few studies delineating the characteristic imaging features of this entity. Here, the imaging findings of a case of vascular leiomyoma in the ankle are presented. Literature review of the magnetic resonance imaging findings of published reports and series of vascular leiomyomas of the extremities is also performed.
Magnetic resonance imaging features of vascular leiomyoma of the ankle Case report
A 47-year-old previously healthy Hong Kong Chinese man presented in January 2012 with a 2-year history of a slow-growing painless mass over the right medial malleolus. Physical examination showed a soft, well-marginated, non-tender mass measuring 2 cm in diameter over the right medial malleolus. The patient was referred for ultrasound and subsequently magnetic resonance imaging (MRI; Figs a to i). The lesion was excised. Macroscopically, it was a disc-shaped mass with smooth outer surface. Cut section showed a mass with a thin capsule and homogeneous, greyish-to-whitish material without necrosis. Microscopy showed proliferation of smooth muscle cells associated with thick-walled blood vessels without evidence of malignancy. The histopathological diagnosis was vascular leiomyoma (Figs j and k).
Discussion
Vascular leiomyoma, angiomyoma or angioleiomyoma, is a rare benign smooth muscle tumour that originates in the tunica media of veins and arteries. It can be located in the skin, subcutaneous fat, or superficial fasciae of the extremities. It has a predilection for middle-aged women. It can occur anywhere in the body, but is most often seen in the extremities, particularly in the lower leg. 1 The most frequent clinical presentation is a mass that enlarges slowly over several years. The size usually ranges from subcentimetre to a few centimetres in diameter, but occasionally may grow larger. They are usually oval or round in shape, and can be located in the skin, subcutaneous fat, or the superficial fasciae of the extremities.
Pain, with or without tenderness, has been reported in about 60% of patients, and is thought to be caused by the active contraction of smooth muscles resulting in local ischaemia, and is also suggested to be mediated by intratumoural nerve fibres. 2 Treatment usually consists of marginal excision. 2 Angioleiomyomas are rarely diagnosed preoperatively. In a series of 10 cases by Gupte et al 1 in 2008, the preoperative or pre-biopsy imaging diagnoses included sarcoma not otherwise specified, schwannoma, myositis ossificans, synovial sarcoma, and fibroma. This may be partly due to the relatively few studies delineating the characteristic imaging features of this entity. The preoperative differentiation of angioleiomyoma from other soft tissue tumours is of clinical importance, especially sarcomas, since angioleiomyomas are benign and can be treated with simple excision. Literature review of the MRI findings of currently published reports and series of vascular leiomyomas of the extremities is presented below.
Literature review

Materials, methods, and patient demographics
A PubMed search of the English literature
was performed, using the key words "vascular leiomyoma", "angioleiomyoma", and "angiomyoma". From 1998 to 2011, 36 cases of biopsy-proven vascular leiomyomas in the extremities of adults with detailed descriptions of T1-weighted images (T1WI) and T2-weighted images (T2WI) were found. Articles without detailed descriptions or figures of T1WI and T2WI were excluded. Not all studies in the literature may have been included in this review because of unavailability in PubMed or in English language. After including our case, this review has 37 cases. The mean age of the patients 
was 51 years (range, 20-72 years). There were 16 male and 17 female patients; the gender of the remaining four patients was not stated.
Results
Among the 26 lesions with documented sizes, the mean size of the lesions was 3.2 cm (range, 0. . Vascular leiomyomas often show similar signal intensity to that of muscle on T1WI. A T2WI is expected to demonstrate mixed areas that are hyperand isointense to muscle. A well-defined peripheral T2-hypointense rim may be seen, representing the fibrous capsule. It has been reported that T2-hyperintense areas correlated with strong contrast enhancement, whereas isointense areas did not show enhancement after intravenous administration of contrast material. 3 It was suggested that the smooth muscle and numerous vessels corresponded to the hyperintense areas, and the fibrous tissue appeared isointense on T2WI. Tortuous vascular structures with signal void may also be seen.
Imaging differentials
The differentials of a well-defined, enhancing, subcutaneous nodule or mass with T2-hyperintense signals include synovial sarcoma, other low-grade soft tissue sarcomas, haemangioma, neurogenic tumour, and nodular fasciitis.
Low-grade sarcomas such as synovial sarcoma and low-grade myxofibrosarcoma may be slow growing and appear well-circumscribed on MRI, giving the misleading impression that the lesion is well-localised. Haemorrhage may be present in synovial sarcomas, which may be seen as fluid-fluid levels, T2 hypointensity, or "triple signal intensity", namely areas of hyperintensity, isointensity and hypointensity relative to fat, due to presence of cystic, solid and fibrous elements with haemorrhage. It is unknown whether the absence of haemorrhage, a more homogeneous appearance, and the presence of a peripheral hypointense rim are reliable distinguishing features favouring angioleiomyoma over otherwise benign-appearing, soft tissue sarcomas; this may be a potential knowledge gap that future prospective comparison studies may serve to fill.
Haemangiomas may show homogeneous signals if these are small, making it challenging to differentiate from angioleiomyomas. Phleboliths On microscopic examination, the presence of tortuous vascular channels surrounded by smooth muscle bundles and areas of myxoid change may be seen. This explains the heterogeneity of signal intensity in the tumour on T2WI. Magnetic resonance imaging-histopathological correlation published by Hwang et al 2 stated that the smooth muscle and numerous vessels within each type of vascular leiomyoma corresponded with the hyperintense areas on T2WI, and the tough fibrous tissue appeared isointense on T2WI. In addition, a well-defined peripheral hypointense area on T2WI correlated with the fibrous capsule, and the interlacing isointense areas within the tumour correlated with the various quantity of connective tissue and intravascular thrombus. 
Conclusions
Vascular leiomyoma should be considered a possible diagnosis when a well-demarcated oval or round subcutaneous mass with T1-isointense-to-slightly high signal, T2-high signal intensity, hypointense rim, and intense enhancement is seen in the soft tissue of the extremities. It is unknown whether the absence of haemorrhage, a more homogeneous appearance, and the presence of a peripheral hypointense rim are reliable distinguishing features favouring angioleiomyoma over otherwise benignappearing soft tissue sarcomas; this may be a potential knowledge gap that future prospective comparison studies may serve to fill.
